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TWO-DIMENSIONAL WIND TUNNEL TEST 
OF AN OSCILLATING ROTOR AIRFOIL 
DATA REPORT 

(Volume II) 

by 

L. U. Dadone 
Boeing Vertol Company 


SUMMARY 


An experimental investigation was conducted to determine the 
quasi-steady and unsteady characteristics of the NLR 7223-62 air- 
foil, an advanced section designed for helicopter rotor applica- 
tions. The data were obtained with an airfoil model equipped with 
17 differential transducers and mounted in the variable density 
test section of a blow-down wind tunnel. The test equipment and 
procedures were similar to other oscillating airfoil tests previ- 
ously conducted in the same facility. 

Quasi-steady pressure data were acquired at Mach numbers between 
M = 0.2 and 0.9 with porous floor and ceiling (4.9% porosity). 

Drag data were acquired at a limited number of conditions with a 
wake-traversing probe. Static and oscillatory tests were then run 
with solid floor and ceiling at Mach numbers between M = 0.2 and 
M = 0.7. 

The oscillatory test was run at frequencies from 23 Hz to approxi- 
mately 90 Hz, with amplitudes of oscillation ranging from 2.5° to 
10.0°. The test results are presented in two volumes. The first 
volume documents the test procedure and discusses some of the key 
results. The second volume is a data report and it contains tabu- 
lations of all static and oscillatory data. 

LIST OF SYMBOLS 


Computer Listing 
AERO DAMP 

ALPHA 
ALPHA -NMAX 


Text Description 

symbol for [2 tt 2 fo (Aa) 2 ]' 1 (^Cmda, 
work -per-cycle coefficient 

a airfoil angle of attack, deg 

airfoil angle of attack at maximum 
value of normal force during a cycle 
of oscillation, deg 



Computer Listing 

Text 

Description 

ALPHA- 0 

a c 

mean angle of attack during oscilla- 
tion cycle, deg 


c 

airfoil chord, m 


Cd 

airfoil drag coefficient 
(drag force/unit spanj/q^c 

CM 

Cm 

airfoil pitching -moment coefficient, 
(pitching moment/unit spanj/q^c 2 

CM (MIN) 


maximum magnitude or pitching -moment 
coefficient attained during oscilla- 
tion 

CN 

Cn 

airfoil normal force coefficient, 
(normal force/unit span)/qooC 

CN (MAX) 


maximum magnitude of normal- force 
coefficient attained during 
oscillation 

DCP 

ACp 

differential pressure coefficient, 

AP/ qco 

DEL -ALPHA 

Aa 

amplitude of pitching motion, deg 

DRIVE HZ 

fD 

drive frequency of airfoil motion 
in pitch. Hertz 

K 

k 

reduced frequency, nfc/V 

MACH NO. 

M 

Mach number 

n PHI 


computer symbol for phase lead of 
response with respect to forcing 
motion for the nth harmonic, deg 


pip 

tunnel test section total pressure, 
N/m 2 (lb/in 2 ) 

Q 

q 

dynamic pressure, defined as ^pV 2 , 
N/m 2 (lb/ft 2 ) 

RES n 


magnitude of resultant for the nth 
harmonic 

RN 

Rn 

Reynolds number based on airfoil chord 
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Computer Listing Text 


Description 


TDR 


ratio of the work- per-cycle coeffi- 
cient to the theoretical value 


TP 


test point identification 


V 


tunnel velocity, m/sec (ft/sec) 


X/C x/c chordwise position, measured from 

the leading edge as a fraction of 
the chord 


SUMMARY OF TEST CONDITIONS 


QUASI-STEADY FLOW CONDITIONS 


1. Floor and Ceiling with 4.9% Porosity 
1.1 Pressures and Integrated Data 


Mach No. 


Rn x 10~ 6 Page No. 


0.2 

1.55 

11 

0.2 

3.2 

13 

0.3 

4.8 

15 

0.4 

6.3 

17 

0.5 

7.9 

19 

0.6 

3.2 

21 

0.6 

6.3 

24 

0.6 

9.4 

27 

0.7 

10.0 

32 

0.75 

10.0 

37 

0.8 

10.5 

39 

0.85 

11.0 

42 

0.9 

3.6 

44 

0.9 

7.2 

45 

0.9 

11.0 

46 


1.2 Drag Data - See Table II 47 


2. Solid Floor and Ceiling 


Pressures and Integrated Data 


Mach No. Rn x 10~ 6 Page No. 

0.2 3.2 48 

0.3 4.8 50 

0.4 2.3 53 

4.7 56 

6.3 59 

7.0 62 

0.5 7.9 65 

0.6 3.1 68 

6.2 70 

9.1 72 

0.7 10.0 75 
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FORCED PITCH OSCILLATION FOR THE NLR 7223-62 AIRFOIL 
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TABLE I. SUMMARY OF MODEL CHARACTERISTICS 


Airfoil Section 
Model Span 
Model Scale 

Model Chord 
Thickness Ratio 
Construction 

Transducers : 

Type 

Number Installed 

Location in 
Percent Chord 

Pressure Range 

Minimum Natural 
Frequency as 
Installed 


NLR 7223-62 (or NLR-1 ) 

0.3048m (12 inches, nominal) 

1/4.23, based on a 0.686m (2.25 ft) 
full-scale blade chord 

0.162m (6.38 in.) 

8.6 percent 

Machined from Maraging Steel 


Kulite Model No. 63-11967, Differential 
17 

1.01, 1.99, 3.0, 4.91, 7.37, 9.91, 

14.93, 19.99, 24.97, 29.98, 39.91, 50.07, 
60.05, 70.09, 80.02, 89.96, 96.91 

+ 5.17x10 s N/m 2 (+ 75 psi) from 1 to 5 
percent chord 

+ 3.45x10 s N/m 2 (+ 50 psi) from 7.5 to 97 
percent chord 


2,800 Hz 
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M - 0.2 R n = 3 . 2xl0 6 

DATA 

TYPE X/C 


ALPHA 


-10.1 

-8.68 

CN 


-0.638 

-0.579 

CM 


-0.024 

-0.030 

DCP 1 

.010 

-2.416 

-2.314 

DCP 2 

.020 

1.809 

2.008 

DCP 3 

.030 

-2.866 

-2.188 

DCP 4 

.049 

-2.040 

-2.399 

DCP 5 

.074 

-1.897 

-2.009 

DCP 6 

.099 

-1.645 

-1.579 

DCP 7 

.149 

-1.475 

-1.282 

DCP 8 

.200 

-1.334 

-1.165 

DCP 9 

.250 

-1.084 

-1.035 

DCF 10 

.300 

-0.828 

-0.828 

DCP 11 

.399 

-0.552 

-0.507 

DCP 12 

.501 

-0.398 

-0.302 

DCP 13 

.600 

-0.186 

-0.092 

DCP 14 

.701 

-0.052 

-0.0 

DCP 15 

.800 

-0.009 

0.009 

DCP 16 

.900 

-0.133 

-0.113 

DCP 17 

.969 

0.206 

0.354 


ALPHA 


-1.643 

-0.2/6 

CN 


-0.039 

0.090 

CM 


-.030 

-0.029 

DCP 1 

.010 

-1 . 6:5 

-0.775 

DCP 2 

.020 

- 

- 

DCP 3 

.030 

-0.776 

-0.250 

DCP 4 

.049 

-0.440 

0.006 

DCP 5 

.074 

-0.248 

0.125 

DCP 6 

.099 

-0.036 

0.271 

DCP 7 

.149 

-0.040 

0.211 

DCP 8 

.200 

-0.027 

0.162 

DCP 9 

.250 

•0.024 

0.140 

DCP 10 

.300 

0.061 

0.199 

DCP 11 

.399 

O o i2 

0.158 

DCP 12 

.501 

0.0 

0.096 

DCP 13 

.600 

0.076 

0.124 

DCP 14 

.701 

0.142 

0.189 

DCP 15 

. SCO 

0.073 

0.101 

DCP 16 

.900 

-0.145 

-0.137 

DCP 17 

.569 

0.526 

0.444 


AIRFOIL NLR 7223-62 
STEADY FORCES AND MOMENTS 
FLOOR AND CEILING WITH 4.9% 

POROSITY 


-7.24 

-5.72 

-4.36 

-3.01 

-0.491 

-0.407 

-0.293 

-0.159 

-0.039 

-0.036 

-0.034 

-0.032 

-5.054 

-4.706 

-3.603 

-2.555 

1.091 

1.580 

2.221 

2.888 

-2.287 

-2.307 

-1.822 

-1.300 

-2.101 

-1.700 

-1.303 

-0.867 

-1.625 

-1.312 

-0.964 

-0.589 

-1.207 

-0.917 

-0.633 

-0.329 

-0.927 

-0.704 

-0.497 

-0.255 

-0.745 

-0.575 

-0.403 

-0.204 

-0.618 

-0.478 

-0.321 

-0.170 

-0.464 

-0.340 

-0.216 

-0.068 

-0.333 

-0.254 

-0.174 

-0.052 

-0.284 

-0.227 

-0.161 

-0.077 

-0.110 

-0.092 

-0.046 

0.019 

-0.0 

0.009 

0.052 

0.106 

0.009 

-0.0 

0.018 

-0.045 

-0.150 

-0.160 

-0.171 

-0.153 

0.426 

0.484 

0.507 

0.5306 


1.0, ’ 

2.458 

3.831 

5.197 

0.209 

0.3348 

0.468 

0.597 

-0.026 

-0.024 

-0.023 

-0.020 

0.059 

0.873 

1.698 

2.537 

0.293 

0.853 

1.446 

2.034 

0.436 

0.904 

1.390 

1.860 

0.479 

0.848 

1.228 

1.628 

0.556 

0.865 

1.185 

1.506 

0.425 

0.668 

0.871 

1.134 

0.336 

0.523 

0.720 

0.918 

0.291 

0.453 

0.625 

0.789 

0.340 

0.460 

0.612 

0.749 

0.254 

0.363 

0.474 

0.573 

0.167 

0.239 

0.330 

0.412 

0.183 

0.242 

0.303 

0.363 

0.226 

0.274 

0.322 

0.360 

0.111 

0.140 

0.178 

0.198 

-0.128 

-0.119 

-0.100 

-0.090 

0.350 

0.294 

0.296 

0.228 
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M « 0.2 R n « 3.2x10 s 


DATA 

TYPE X/C 


ALPHA 


6.564 

7.920 

CN 


0.725 

0.856 

CM 


-0.018 

-0.015 

DCP 1 

.010 

3.348 

4.271 

DCP 2 

.020 

- 

- 

DCP 3 

.030 

2.568 

3.166 

DCP 4 

.049 

2.340 

2.843 

DCP 5 

.074 

2.005 

2.395 

DCP 6 

.099 

1.821 

2.149 

DCP 7 

.149 

1.382 

1.640 

DCP 8 

.200 

1.109 

1.300 

DCP 9 

.250 

0.946 

1.113 

DCP 10 

.300 

0.879 

1.018 

DCP 11 

.399 

0.695 

0.797 

DCP 12 

.501 

0.503 

0.578 

DCP 13 

.600 

0.414 

0.475 

DCP 14 

. 701 

0.399 

0.438 

DCP 15 

.800 

0.218 

0.238 

DCP16 

.900 

-0.081 

-0.071 

DCP17 

.969 

0.209 

0.230 


ALPHA 


14.85 

16.19 

CN 


1.407 

1.069 

CM 


0.002 

-0.059 

DCP 1 

.010 

7.333 

4.527 

DCP 2 

.020 

- 

- 

DCP 3 

.030 

5.927 

3.702 

DCP 4 

.049 

5.038 

3.326 

DCP 5 

.074 

4.146 

2.390 

DCP 6 

.099 

3.557 

1.783 

DCP 7 

.149 

2.712 

1.453 

DCP 8 

.200 

2.192 

1.284 

DCP 9 

.250 

1.858 

1.210 

DCP 10 

.300 

1.613 

1.180 

DCP 11 

.399 

1.261 

1.086 

DCP12 

.501 

0.925 

0.936 

DCP 13 

.600 

0.683 

0.795 

DCP 14 

.701 

0.548 

0.729 

DCP 15 

.800 

0.299 

0.580 

DCP 16 

.900 

-0.020 

0.267 

DCP 17 

.969 

- 

- 
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AIRFOIL NLR 7223-62 
STEADY FORCES AND MOMENTS 
FLOOR AND CEILING WITH 4.91 
POROSITY 


9.291 

10.65 

12.185 

13.53 

0.986 

1.099 

1.224 

1.327 

-0.011 

-0.008 

-0.007 

- 

5.266 

5.860 

6.056 

6.599 

3.753 

4.304 

4.928 

5.471 

3.326 

3.787 

4.297 

4.722 

2.780 

3.148 

3.560 

3.896 

2.469 

2.765 

3.096 

3.373 

1.876 

2.090 

2.351 

2.556 

1.504 

1.675 

1.880 

2.056 

1.273 

1.430 

1.608 

1.743- 

1.143 

1.264 

1.405 

1.522 

0.899 

0.999 

1.112 

1.193 

0.662 

0.735 

0.820 

0.887 

0.527 

0.577 

0.629 

0.662 

0.477 

0.497 

0.536 

0.547 

0.258 

0.268 

0.288 

0.299 

-0.051 

-0.051 

-0.031 

-0.020 

0.221 

0.181 

0.040 

- 


17.53 

18.88 

20.14 

0.971 

0.982 

1.056 

-0.070 

-0.064 

-0.079 

3.799 

3.981 

1.839 

3.396 

3.349 

1.713 

2.794 

2.639 

3.729 

1.871 

1.764 

2.700 

1.402 

1.486 

2.052 

1.256 

1.383 

1.865 

1.122 

1.244 

1.275 

1.053 

1.174 

1.176 

1.034 

1.122 

1.125 

0.975 

1.030 

1.054 

0.881 

0.880 

0.928 

0.795 

0.743 

0.836 

0.767 

0.699 

0.825 

0.638 

0.589 

0.688 

0.288 

0.277 

0.319 




AIRFOIL NLR 7223-62 
STEADY FORCES AND MOMENTS 
FLOOR AND CEILING WITH 4.9% 
POROSITY 


M - 0.3 

DATA 

TYPE X/C 

ALPHA 

CN 

CM 

DCP 1 -010 

DCP 2 .020 

DCP 3 .030 

DCP 4 .049 

DCP 5 .074 

DCP 6 .099 

DCP 7 .149 

DCP 8 .200 

DCP 9 .250 

DCP 10 .300 

DCP 11 .399 

DCP12 .501 
DCP 13 .600 

DCP 14 -701 

DCP 15 .800 

DCP 16 *900 

DCP 1 7 .969 


ALPHA 

CN 

CM 

DCP 1 .010 

DCP 2 .020 

DCP 3 .030 

XP 4 .049 

DCP 5 .074 

DCP 6 .099 

DCP 7 .149 

DCP 8 .200 

DCP 9 .250 

DCP 10 .300 

DCP 11 .399 

DCP 12 .501 

DCP 13 .600 

DCP 14 .701 

DCP 15 .800 

DCP 16 .900 

DCP 17 .969 


R n - 4.8xl0 6 


-9.78 

-8.46 

-0.665 

-0.582 

-0.012 

-0.031 

-2.083 

-2.357 


-1.910 -2.409 


-2.127 

-2.427 

-1.968 

-2.189 

-1.798 

-1.885 

-1.625 

-1.434 

-1.176 

-0.932 

-1.108 

-0.912 

-1.026 

-0.738 

-0.736 

-0.446 

-0.471 

-0.293 

-0.240 

-0.156 

-0.041 

-0.008 

-0.015 

-0.008 

-0.086 

-0.082 


-1.64 

-0.24 

-0.059 

0.075 

-0.024 

-0.023 

-1.69 

-0.779 


-0.795 -0.247 


-0.427 

0.039 

-0.2105 

0.183 

-0.062 

0.261 

-0.059 

0.185 

-0.062 

0.140 

-0.049 

0.124 

0.003 

0.152 

0.022 

0.136 

-0.015 

0.075 

0.016 

0.078 

0.123 

0.174 

0.051 

0.079 

-0.117 

-0.113 


-7.12 

-5.73 

-0.553 

-0.448 

-0.031 

-0.030 

-5.189 

-4.747 


-2.867 -2.391 


-2.114 

-1.729 

-1.611 

-1.289 

-1.255 

-0.979 

- .982 

-0.765 

-0.813 

-0.635 

-0.685 

-0.536 

-0.546 

-0.420 

-0.410 

-0.314 

-0.339 

-0.268 

-0.220 

-0.173 

-0.045 

-0.011 

-0.031 

-0.023 

-0.131 

-0.144 


1.14 

2.50 

0.204 

0.341 

-0.022 

-0.021 

0.087 

0.946 

0.324 

0.914 

0.506 

0.986 

0.547 

0.940 

0.578 

0.906 

0.420 

0.665 

0.323 

0.528 

0.289 

0.458 

0.292 

0.436 

0.245 

0.360 

0.158 

0.249 

0.144 

0.211 

0.221 

0.273 

0.103 

0.135 

-0.114 

-0.097 


-4.369 

-3.00 

-0.323 

-0.192 

-0.028 

-0.026 

-3.795 

-2.690 


-1.886 -1.353 


-1.312 

-0.880 

-0.938 

-0.585 

-0.685 

-0.381 

-0.539 

-0.300 

-0.454 

-0.261 

-0.374 

-0.211 

-0.279 

-0.137 

-0.200 

-0.094 

-0.188 

-0.104 

-0.113 

-0.049 

0.034 

0.080 

0.0 

0.023 

-0.136 

-0.129 


3.88 

6.62 

0.480 

0.742 

-0.020 

-0.016 

1.797 

3.461 

1.512 

2.640 

1.484 

2.447 

1.336 

2.105 

1.245 

1.881 

0.900 

1.409 

0.739 

1.137 

0.640 

0.965 

0.584 

0.866 

0.481 

0.700 

0.341 

0.511 

0.283 

0.405 

0.321 

0.413 

0.168 

0.217 

-0.072 

-0.055 
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DATA 

TYPE 

ALPHA 

CN 

CM 

DCP 1 
DCP 2 
DCP 3 
DCP 4 
DCP 5 
DCP 6 
DCP 7 
DCP 8 
DCP 9 
DCP 10 
DCP 11 
DCP12 
DCP 13 
DCP 14 
DCP 15 
DCP 16 
DCP 17 


ALPHA 

CN 

CM 

DCP 1 
DCP 2 
DCP 3 
DCP 4 
DCP 5 
DCP 6 
DCP 7 
DCP 8 
DCP 9 
DCP 10 
DCP 11 
DCP12 
DCP 13 
DCP 14 
DCP 15 
DCP 16 
DCP 17 


■0.3 Rn ■ 4.8x10 s 


X/C 



7.982 

9.35 

10.71 


0.878 

1.006 

1.124 


-0.014 

-0.011 

-0.009 

010 

4.406 

5.204 

5.804 

020 

— 

— 

- 

030 

3.260 

3.874 

4.426 

049 

2.936 

3.419 

3.889 

074 

2.499 

2.886 

3.246 

099 

2.203 

2.521 

2.823 

149 

1.659 

1.894 

2.117 

200 

1.334 

1.528 

1.721 

250 

1.138 

1.297 

1.455 

300 

1.000 

1.138 

1.260 

399 

0.812 

0.923 

1.022 

501 

0.600' 

0.680 

0.761 

600 

0.469 

0.528 

0.583 

701 

0.457 

0.497 

0.525 

800 

0.242 

0.266 

0.278 

900 

-0.043 

-0.034 

-0.021 

969 

- 

- 

— 



16.66 

18.15 

19.65 


0.980 

0.983 

1.052 


-0.067 

-0.065 

-0.079 

010 

3.851 

3.968 

2.654 

020 


- 

- 

030 

3.321 

3.113 

1.673 

049 

2.764 

2.561 

3.272 

074 

1.867 

1.758 

2.428 

099 

1.459 

1.520 

1.973 

149 

1.279 

1.388 

1.719 

200 

1.172 

1.286 

1.499 

250 

1.102 

1.191 

1.223 

300 

1.067 

1.120 

1.125 

399 

1.031 

1 o 044 

1.062 

501 

0.911 

0.903 

0.944 

600 

0.801 

0.762 

0.841 

701 

0.738 

0.709 

0.812 

800 

0.576 

0.555 

0.668 

900 

0.289 

0.280 

0.314 

963 

- 

- 

- 


AIRFOIL NLR 7223-62 
STEADY FORCES AND MOMENTS 


FLOOR AND 
POROSITY 

CEILING 

WITH 4.9% 

12.27 

13.79 

15.22 

1.244 

1.266 

1.106 

-0.002 

0.011 

-0.050 

7.051 

7.698 

4.823 

— 

— 

— 

4.994 

5.265 

3.708 

4.331 

4.483 

3.487 

3.601 

3.720 

2.621 

3.115 

3.204 

2.049 

2.340 

2.415 

1.601 

1.905 

1.963 

1.414 

1.613 

1.662 

1.313 

1.390 

1.419 

1.233 

1.115 

1.117 

1.138 

0.827 

0.809 

0.953 

0.625 

0.580 

0.784 

0.541 

0.467 

0.686 

0.283 

0.247 

0.499 

-0.017 

0.009 

0.241 


20.19 

0.980 

-0.070 

1.936 

1.606 

3.238 

2.419 

1.967 

1.736 

1.286 

1.117 

1.050 

0.984 

0.853 

0.747 

0.749 

0.621 

0.302 
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M 


=0.4 R n = 6.3x16* 


DATA 

TYPE X/C 


ALPHA 


-10.11 

-8.48 

CN 


-0.727 

-0.598 

CM 


0.003 

-C.035 

DCP 1 

.010 

-1.973 

-2.450 

DCP 2 

.020 

mm 

- 

DCP 3 

.030 

-1.794 

-3.081 

DCP 4 

.049 

-2.318 

-2.572 

DCP 5 

.074 

-2.087 

-2.329 

DCP 6 

.099 

-1.824 

-1.835 

DCP 7 

.149 

-1.510 

-1.361 

DCP 8 

.200 

-1.163 

-1.033 

DCP 9 

.250 

-1.148 

-0.865 

DCP 10 

.300 

-1.105 

-0.698 

DCP 11 

.399 

-0.886 

-0.416 

DCP 12 

.501 

-0.622 

-0.303 

DCP 13 

.600 

-0.359 

-0.173 

DCP 14 

.701 

-0.104 

-0.006 

DCP 15 

.800 

-0.060 

-0.002 

DCP 16 

.900 

-0.115 

-0.080 

DCP 17 

.959 

- 

- 


ALPHA 


1.36 

4.68 

CN 


0.235 

0.578 

CM 


-0.021 

-0.018 

DCP 1 

.010 

1.215 

2.313 

DCP 2 

.020 

- 

- 

DCP 3 

.030 

0.438 

1.951 

DCP 4 

.049 

0.624 

1.872 

DCP 5 

.074 

C.659 

1.664 

DCP 6 

.099 

0.661 

1.522 

DCP 7 

.149 

0.503 

I. *07 

DCP 8 

.200 

1.380 

0.888 

DCP 9 

.250 

1.334 

1.759 

DCP 10 

.300 

1.316 

0.682 

DCP 11 

.399 

1.263 

0.559 

DCP12 

.501 

0.183 

0.411 

DCP 13 

.600 

0.154 

0.323 

DCP 14 

.701 

0.236 

0.359 

DCP 15 

.800 

0.105 

0.178 

DCP 16 

.900 

-0.114 

-0.082 

DCP 17 

.969 

- 

- 


AIRFOIL NLR 7223-62 
STEADY FORCES AND MOMENTS 
FLOOR AND CEILING WITH 4.9« 
POROSITY 


-7.27 

-4.20 

-2.82 

0.12 

-0.540 

-0.336 

-0.197 

0.106 

-0.035 

-0.028 

-0.026 

-0.023 

-4.220 

-4.002 

-2.741 

-0.591 

-3.316 

-1.918 

-1.360 

-0.106 

-2.347 

-1.323 

-0.862 

0.169 

-1.691 

-0.941 

-0.561 

0.309 

-1.346 

-0.700 

-0.575 

0.346 

-1.029 

-0.540 

-0.293 

0.257 

-0.762 

-0.466 

-0.266 

0.176 

-0.687 

-0.386 

-0.215 

0.167 

-0.523 

-0.295 

-0.147 

0.182 

-0.411 

-0.224 

-0.106 

0.153 

-0.313 

-0.187 

-0.100 

0.099 

-0.185 

-0.121 

-0.056 

0.092 

-0.009 

0.029 

0.077 

0.T86 

-0.004 

-0.011 

0.011 

0.079 

-0.092 

-0.148 

-0.144 

-0.121 


5.70 

G . 70 

7.70 

8.71 

0.683 

0.783 

0.884 

0.985 

0.017 

-0.016 

-0.013 

-0.008 

2.968 

3.642 

4.481 

5.731 


2.420 2.837 3.295 3.720 


2.253 

2.637 

3.014 

3.367 

1.964 

2.266 

2.562 

2.846 

1.755 

2.004 

2.244 

2.473 

1.298 

1.490 

1.668 

1.841 

1.048 

1.199 

1.343 

1.484 

1.894 

1.016 

1.138 

1.255 

0.794 

0.901 

1.004 

1.101 

0.645 

0.728 

0.810 

0.886 

0.482 

0.544 

0.605 

0.664 

0.378 

0.428 

0.473 

0.514 

0.394 

0.425 

0.455 

0.477 

0.201 

0.222 

0.238 

0.249 

0.076 

-0.066 

-0.056 

-0.051 
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AIRFOIL NLR 7223-62 
STEADY FORCES AND MOMENTS 


Rn 

- 6.3x16 

« 

FLOOR AND 
POROSITY 

CEILING 

WITH 4.9% 

DATA 

TYPE 

ALPHA 

X/C 

9.70 

10.71 

11.68 

12.86 

16.40 

CN 


1.055 

1.086 

1.086 

1.017 

1.015 

CM 


-0.004 

0.002 

0.012 

0.009 

-0.046 

DCP 1 

.010 

6.421 

6.566 

5.922 

4.593 

3.688 

DCP 2 

.020 

- 

- 

- 

- 

- 

DCP 3 

.030 

3.956 

4.364 

5.065 

4.876 

3.175 

DCP 4 

.049 

3.606 

3.722 

4.079 

3.361 

2.677 

DCP 5 

.074 

3.059 

3.170 

3.238 

2.939 

2.398 

DCP 6 

.099 

2.652 

2.743 

2.741 

2.642 

2.179 

DCP 7 

.149 

1.986 

2.071 

2.101 

2.129 

1.727 

DCP 8 

.200 

1.604 

1.684 

1.711 

1.681 

1.461 

DCP 9 

.250 

1.359 

1.418 

1.432 

1.379 

1.298 

DCP 10 

.300 

1.182 

1.229 

1.229 

1.158 

1.144 

DCP 11 

.399 

0.947 

0.975 

0.961 

0.918 

1.004 

DCP 12 

.501 

0.710 

0.720 

0.698 

0.653 

0.840 

DC? 13 

.600 

0.540 

0.533 

0.486 

0.437 

0.673 

DCP 14 

.701 

0.477 

0.445 

0.379 

0.335 

0.602 

DCP 15 

.800 

0.243 

0.215 

0.176 

0.200 

0.491 

DCP 16 

.900 

-0.049 

-0.053 

-0.037 

0.024 

0.229 

DCP 17 

.969 

- 

- 

- 

- 

- 
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6 AIRFOIL NLR 7223-62 

DATA M - 0.5 Rn = 7-9 X 10 STEADY FORCES AND MOMENT 

TYPE X/C FLOOR AND CEILING WITH 4.5% POROSITY 
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MEASURED DRAG COEFFICIENTS 


Airfoil 

: NLR7223-62 



Test: 

BSWT567 


M — 0.6 
Re = 10 

x 10 6 

M “ 0 . 7 - 

Re * 11 x 10* 

M * 0.75 , 

Re - 11.4 x 10 b 

M - 0.8 

Re * 11.7 x 10 

a 

C d 

a 

C d 

a 

C d 

a 

C d 

- 2.0 

0.0092 

-2.06 

0.0088 

-2.15 

0.0093 

-2.04 

0.0159 

- 1.98 

0.0081 

-1.33 

0.0073 

-2.10 

0.0108 

-1.01 

0.0102 

- 1.91 

0.0082 

-1.12 

0.0083 

-1.6 

0.0070 

-1.01 

0.0100 

0.58 

0.0077 

1.01 

0.0083 

-1.24 

0.0083 

-0.03 

0.0107 

0.71 

0.0075 

1.95 

0.0104 

-1.01 

0.0082 

-0.02 

0.0099 

1.07 

0.0069 

3.12 

0.01367 

0.15 

0.0076 

0.76 

0.0120 

2.10 

0.0070 

3.95 

0.0228 

0.91 

0.0096 

0.93 

0.014 

2.10 

0.0076 

5.05 

0.0416 

0.96 

0.0089 



3.03 

0.0082 



1.12 

0.0099 



4.07 

0.0082 



1.69 

0.0158 



4.11 

0.0081 



1.99 

0.0160 



5.06 

0.0118 



2.72 

0.0223 



5.74 

0.0176 



2.87 

0.0255 




5.79 0.0179 

6.02 0.0179 

7.04 0.0290 

7.95 0.0453 

9.01 0.0560 

10.09 0.0803 
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.201 Rn * 3.2 x 10 6 SOLID FLOOR AND CEILING 
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F d (Hz) 
24.2 


48.0 


56.2 


71.8 


*. M •>*** % 


TABLE A. ACCELERATION TARES 
Transducer PI 


Average Orifice 


Units: 

P8i 


Location, 

X/C « 

0.010 

Act - 5° 

(nominal) • 


Steady 

•0,006 

HARM 

RESULTANT 

SINE COE EE 

COS COEFF 

PHASE 


1. 

0,014 

•0,014 

0,001 

174,800 


2, 

0,027 

-0,021 

•0,017 

218,300 


3, 

0,042 

0,042 

0,001 

1,312 


«t 

0,020 

0,016 

0.012 

35,800 


5, 

0,015 

0,014 

•0,006 

336,200 


5, 

0,017 

0,016 

0,005 

15,690 


7, 

0,012 

0,012 

0,003 

15,670 


8, 

0,023 

0,002 

-0,023 

274,700 


9. 

0,000 

0,004 

0,000 

6,444 

0,027' 

harm 

resultant 

SlNt COEEE 

COS COEFE 

phase 


I * 

0,1«0 

•0,073 

0,120 

121,200 


2« 

0,069 

0,057 

•0,038 

326,800 


3, 

0,018 

0.U18 

0,002 

4,738 


4, 

0,079 

0,064 

0,047 

36,200 


5, 

0.010 

0,009 

0,003 

15,320 


6, 

0,018 

0,014 

0,011 

37,460 


7. 

0,013 

0,011 

0,007 

32,480 


8. 

0,011 

0,010 

-0,005 

335.000 


9, 

0,009 

•0,004 

0,006 

116,000 

•0,005 

HARM 

resultant 

SlNt LUfcEE 

LOS COtFE 

PHASt 


t. 

0,073? 

0,077 

0,008 

6,237 


2, 

0,026 

•0,026 

-0,001 

182,506 


3, 

0,071 

•0,069 

-0,019 

195,500 


o. 

0,026 

0,023 

0.012 

26.900 


5. 

0,023 

0,02$ 

0,001 

1.616 


6 t 

0,b3i 

•0,008 

6,032 

103,600 


7, 

0,006 

•0,004 

0,005 

127,000 


8, 

0,005 

0,005 

-0,000 

356,500 


9, 

0,011 

•0,008 

• 0,008 

222,400 

0,003 

harm 

■-KtSUt.TANT 

Si»t UltEE 

COS COEEE 

phase 


It 

0,038 

•0,036 

•0,012 

196,600 


2, 

0,019 

0,004 

0,018 

77.590 


3, 

0,029 

-0.012 

0,027 

113,706 


«. 

0,009 

0,008 

0,005 

32.060 



o.oia 

0,012 

•0 , 006 

332,20i 


8, 

0,012 

0,002 

0 ,012 

74,660 


7, 

0 , 006 

•0,003 

“0,005 

242.606 


8, 

0,004 

0,006 

0,005 

3h,42o 


9. 

0,006 

0,005 

-0.062 

541,200 
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REPRODUCIBILITY OF THE 
ORIGINAL PAGE IS POOR 



table b. acceleration tares 


Transducer P2 
Average Orifice 



Location 

X/C - 

0.020 

Fq(Hz) 

Steady 



24.2 

0*006 

HARM 

RfcSUUTAM 



•i. 

0*015 



2. 

0*017 



3* 

0,033 



a. 

0,017 



5, 

0,019 



6* 

0,01/ 



7, 

0*005 



8, 

0,033 



9, 

0*008 

48.0 

0*035 

HARM 

RfcSUlTAM 



1* 

0,140 



2. 

0*059 



3, 

0,016 



«. 

0,082 



5. 

0,027 



6. 

0,017 



7. 

0,029 



8. 

0,015 



9. 

0,019 

56.2 

•0*003 

HARM 

RfcSULTAM 



u 

0,100 



2. 

0,037 



3. 

0,060 



o. 

0,025 



5. 

0,016 



8 «• 

0,059 




0,012 



8. 

0,015 



9. 

0,006 

71.8 

0*015 

HARM 

Rfc.3Ul.TAM 



1* 

0,023 



2 * 

0,026 



3. 

0,058 



4. 

0,015 




0,010 



8. 

0,019 



7, 

0,01M 



8. 

0,005 



9. 

0,019 


Acceleration Tares 


Units i psi 

Act * 5° 


31wfc COfcFF 

(.08 COfcFF 

phase 

•0,015 

-0,002 

166, aoo 

•0,011 

•0,013 

229.700 

0,033 

0,002 

2,787 

o,oia 

0,010 

34,970 

0,019 

»0,00l 

556,700 

0,013 

0,011 

39,320 

0,003 

0,004 

51,700 

0,013 

•0,030 

294,300 

0,008 

0.002 

16,940 

SINfc CUEFF 

COS COfcFF 

pMase 

•0,092 

0.105 

131,200 

0.0U7 

•0,056 

525,100 

0,015 

0,007 

24,550 

0*058 

0,059 

45,590 

0,025 

0,007 

16,150 

-0,001 

0,017 

92,980 

0,020 

-0,012 

328,100 

0,015 

0,003 

11,570 

0,012 

•0,015 

310,400 


SIlMfc CULFF 

COS COfcFF 

PHASE 

0,100 

0,005 

1.997 

•0,033 

•0,018 

208,400 

-0-059 

-0,054 

2.22,200 

0,022 

0.012 

27,560 

0,012 

0.015 

47.370 

-0,015 

0,056 

112,700 

•0,002 

0,012 

101,000 

0,015 

•0,003 

549,400 

-0,002 

•0,006 

255, 300 


SINE CUfcf F 

COS COfcFF 

PMASt 

•0,020 

•0,009 

204,600 

-0,025 

0,004 

170,900 

•0,023 

0,050 

126,000 

0,015 

0,000 

1,53b 

-0,009 

•0,006 

215,100 

0.005 

0,019 

75,950 

0,006 

-0.015 

294,900 

-0,005 

0,001 

167,300 

-0,007 

0,018 

1 1 1 , 1 0G 
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TABLE C. ACCELERATION TARES 
Transducer PQ3 Acceleration Taras 


Average Orifice 
Location, x/c - 0.030 


Units i _ psi 

TT =- 5 ° 


Pq(Hz) steady 
24.2 *0*004 


48.0 0*016 


56.2 *0,007 


71.8 0*015 


harm 

1. 

*. 

i. 

5. 

7. 

8. 

9, 


HAMM 
1. 
2 # 

6, 

7, 

8. 

0. 


RESULT AM 
0*001 
0*012 
0,016 
0,011 
0,006 
0,0<>7 
0,005 
0*019 
0,004 

HE SUL ( AM 
0,082 
0,041 
0,015 
0,049 
0,00e 
0,005 
0,006 
0,020 
0,009 


81«t COtFf 
• 0*000 
•0,009 
0,016 
0*007 
0*006 
•0*005 
0*000 
0*007 
0,004 


91 Nt CUtEE 
-0,049 
0.037 
0,013 
0,037 
0*006 
0,005 
0,005 
0,020 
•0,009 


L09 COEFF 
0,001 
-0,008 
0,004 
0,006 
• 0,000 
0,005 
0.005 
-0,017 
• 0*001 

CU9 COfcM 
0,065 
•0,016 
0,001 
0,033 
0,000 
- 0,000 
•0.004 
-0,003 
0,000 


PHASE 

103.600 

222,100 

14,270 

61,150 

357,400 

131.600 
69,190 

293.700 
347*200 

PHASE 

127,000 

533.700 
4,407 

41,760 

4,220 

359,900 

522.500 

552.500 
177.800 


HARM 

RESULT AM 

SINE LUEFF 

COS UltEF 

phase 

1* 

0,055 

0,055 

0,007 

6,933 

2* 

0,022 

•0,022 

0,002 

175,700 

3. 

0,051 

-0,043 

-0,027 

212.500 

«. 

0,015 

0,012 

0,010 

56,100 


0,013 

0*013 

0,0U? 

10,600 

6* 

0,019 

•0,015 

0,014 

132,600 

7, 

0,906 

•0,006 

0,004 

154,600 

8, 

0,002 

•0,002 

-0,002 

229,200 

9, 

0,009 

•0,006 

•0,006 

224,700 

HARM 

HWULTAM 

SINE LUtEF 

COS COfcFF 

PHASE 

1. 

0,026 

•0,026 

•0,010 

201,900 

2* 

0,016 

•0,015 

0,010 

141,300 

3t 

0,019 

•0,007 

0,018 

111,000 

9* 

0,009 

0.007 

•0,007 

314,900 

8, 

0,006 

-0,001 

•0,006 

255,900 

6. 

0,020 

-0.018 

0.007 

156,60o 

7. 

0,007 

•0,004 

•0,005 

230,100 

8* 

0,002 

- 0,001 

0,002 

106,300 

9. 

0,003 

0,003 

•0,002 

522,600 


BEPEODUCffiiLrry of the 
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TABLE D. ACCELERATION TARES 



Acceleration Tares 


Average Orifice units : psi 

Location, E/C * 0.049 Aa = 5° 


F d (HS) 

Steady 






24.2 

•0,015 

HAMM 

RESULTANT 

SINE CGEFF 

COS C0EFF 

PHASE 



1. 

0.014 

-0,041 

0,009 

139,200 



2. 

0,014 

-0,013 

•0,006 

206,600 



it 

0,035 

0,027 

0,022 

39,270 



«. 

0,021 

0,019 

0,010 

27,230 



5, 

0,0C7 

•0,006 

-0,002 

201,300 



6, 

0,007 

-0,007 

0,001 

169,300 



It 

0,012 

0,002 

0,012 

82,090 



®» 

0,032 

0,004 

-0,031 

277,400 



9. 

0,028 

0,022 

0,018 

39,270 

48.0 

0.026 

HARM 

RESULT AM 

SIRE COtFF 

COS LUEFF 

PHASE 

• 

1. 

0,066 

-0,057 

0,037 

147,400 



2, 

0,065 

0,017 

•0,063 

285,500 



3. 

0,039 

0,014 

-0,037 

290,900 



«• 

0,061 

0,045 

0.042 

43,490 



5. 

0.023 

0,021 

0.011 

27,500 



6. 

0,027 

0,020 

0.019 

44,010 



7. 

0,005 

0,005 

-0,001 

352,700 



®# 

0,023 

0,019 

0,014 

36,260 



9. 

0,006 

-0,003 

0,006 

115,300 


56.2 -0,022 

HARM 

resultant 

SINt COLfr t- 

COb COtFF 

PHASE 


1. 

0,040 

0.0*0 

-0,013 

341,200 

< 

2i 

0,034 

-O.Oiid 

0,019 

14b, 1 00 


3. 

0,049 

0 * O So 

-0,033 

222,700 


o, 

0,031 

0§ 0 <* 1 

0,022 

06,460 


5. 

0,021 

0,01/ 

-0,012 

323,900 



0.012 

-0, 00 'v 

0,006 

134, b00 


7, 

0,017 

0,00b 

-0,015 

297,900 


«. 

0,045 

0,04d 

-0,015 

340,200 


9. 

0.036 

*o*o<e7 

-0,023 

220,300 


71.8 

0,003 

HARM 

RE SUL Tam 

SINE CilLI 1 

LOS tOtt-F 

RHASc 



w 

0,028 

-0,02« 

-0,0.00 

164,300 



2. 

0,025 

-0 , 024 

-0,004 

190,400 



it 

O.Oac 

-0,030 

0.032 

133,900 



4. 

0,016 

-0,000 

-0,016 

269,900 



5. 

0,031 

0,011 

-0.029 

29! . uOO 



6, 

o.ois 

0,007 

0,014 

b3,9b0 



7, 

0,029 

0,024 

-0.004 

352,900 



«. 

0,01b 

“0,01 i 

0,011 

133,200 



9, 

0,015 

“0,012 

0,009 

141 ,900 
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F D (Hz) 

24.2 


48.0 


56.2 


71.8 


TABLE S. ACCELERATION TARES 


Transducer P05 

Acceleration Tares 

Average Orifice 
Location, X/C ■ 0.074 

Otoitsi psi 
Aa = 5 


Steady 


0,001 

HAWM 

R&SULTAMf 

81*6 COfcFF 

COS COfcFF 


i. 

0,014 

•0*614 

0,000 


2« 

0,018 

•0,011 

•0,014 


5# 

0,025 

0,025 

0,006 


0. 

0,014 

0,011 

0,009 



0,008 

0,006 

•0,001 


0# 

0,005 

0,005 

0,000 


7, 

0,002 

•0,000 

0,002 



0,019 

0,005 

•0,018 


9. 

0,008 

0,002 

0,005 

0,022 

HARM 

RfcSULTANT 

Sl«t COfcFF 

COS CGfePP 


1, 

0,o83 

•0,052 

0,065 


2, 

0,032 

0,026 

•0,018 


3, 

0,024 

0,023 

•0,007 


4, 

0,056 

0,037 

0,042 


5, 

0,010 

0,010 

0,003 


0, 

0,015 

0,015 

0,003 


7, 

0,007 

0 f 006 

0,002 


8, 

0,012 

0,012 

•0,001 


9. 

0,002 

0,002 

•0,002 

0,005 

HARM 

Kt3UL?A'«r 

SIMfc COfcFF 

COS COfcFF 


1, 

0,048 

0,047 

0,011 


2. 

0,022 

•0,021 

•0,007 


3, 

0,049 

•0,041 

•0,027 


4, 

0,033 

0,026 

0,018 


5, 

0,010 

0,010 

0,002 


0, 

0,011 

-0,011 

0,003 


7, 

0,013 

0,004 

0,012 


8. 

0,005 

0,002 

0,005 


9. 

0,005 

•0,005 

0,000 

0,005 

HARM 

Wfc'iULTAhtT 

SINt COfcFF 

COS COtFF 


It 

0,028 

•0,028 

•0,002 


2, 

0,022 

•0,013 

0,018 


3, 

0,027 

•0,019 

0,020 


«t 

0,011 

0,011 

-0,001 


5, 

0,016 

•0,004 

•0,016 


o. 

0,013 

•0,011 

(■ 006 


7, 

0,012 

•0,012 

-j«001 


8, 

0,006 

0,006 

-0,002 


9, 

0,014 

•0,014 

•0,005 


REPRODUCIBILITY Of '1HE 
ORIGINAL PAGE IS POOR 


PMASt 

179 , 500 ' 

251,900 

15,700 

59,590 

5«8,900 

0,557 

96,190- 

280,000 

09,520 


PHASfc 

120,700 

525.000 

503.000 
08,350 

17,700 
10,020 
21 , 120 - 

550.000 

310,200 


PHASfc 

12,920 

197,000 

215,800 

53,090 

13,000 

100,900 

72,070 

04,270 

177,500 


PHAS6 

185.200 

120.700 

155.100 

553.700 

255.000 

105.100 

104.000 
343,400 

199.200 
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» p W> 

24.2 


48.0 


56.2 


71.8 


TABLE P. ACCELERATION TABES 


Transducer P06 


Acceleration Tares 


Average Orifice Units i psi 

Location* X/C ■ 0.099 Ac ■ 5° 


Steady 

•0,015 

NAHM 

RESULTANT 


i# 

0,001 


8. 

0,020 


3. 

0,020 


«. 

0,014 


5, 

0,007 


6* 

0,005 


7, 

0,006 


8. 

0,016 



0,005 

0,015 

HARM 

HtSULTANT 


It 

0,09$ 


2. 

0,055 


3, 

0.019 


0, 

0,059 


5, 

0,009 


6, 

0,002 


7, 

0,009 


8, 

0,017 


9, 

0,010 

•0,016 

HARM 

RESULTANT 


1, 

0,064 


2. 

0,025 


3, 

0,044 


«, 

0,025 


5» 

0,006 


8, 

0,025 


7, 

0,011 


8, 

0,014 


9. 

0,009 

•0,005 

HARM 

resultant 


i« 

0,022 


2, 

0,006 


3, 

0,024 


«. 

0,011 


5. 

*■0,008 



0,015 


7, 

0,015 



0*009 


9, 

0,009 


SINE COEFF 

COS COEFF 

PHASE 

•0,001 

•0,000 

199,400 

•0,016 

•0,012 

216,800 

0,018 

0,007 

22,140 

0,013- 

0,005 

18,590 

0,007 

-0,002 

546,400 

0,001 

0,002 

63,550 

0,004 

0,004 

46,690 

0,003 

•0,015 

282,600 

0,005 

0*001 

15,040 

SINE COEFF 

COS COEFF 

PHASE 

•0,056 

0,075 

127,900 

0,029 

•0,016 

531,400 

0,018 

•0,006 

340,6do 

0,059 

0,044 

48,500 

0,003 

0,009 

67,920 

0,001 

0,001 

22,240 

0,005 

0,006 

60,790 

0,017 

0,004 

12,700 

•0,002 

0,009 

100,100 

SINE COEFF 

COS COEFF 

PHASE 

L * - 

0,006 

6,796 

* * 

0,005 

166,900 

*.V < . • 

V - 

•0,009 

192,600 


0,014 

35,240 

. .01 

0,006 

97,010 


0,020 

119,600 

•0,'i ■ 

0,011 

90,680 

C , : 5" 

-0,004 

542,700 

•0, ‘ 

•0,000 

182,500 

SINE COEFF 

tOS COEFF 

Phase 

•0,022 

•0,001 

165,500 

•0,007 

0,004 

150,900 

•0,017 

0,017 

154,000 

0,010 

-0.003 

545,200 

1,007 

-0,004 

352,600 

•0,015 

0 ,002 

173,700 

0,000 

•0,015 

271,500 

•0,009 

•0,001 

187,* 0 

0,005 

0.007 

52 
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TABLE 


6. ACCELERATION TA&BB 



f 


i 

*■ 

\ 


24.2 


Transducer P07 


Acceleration Tares 

Average Orifice 
Location, X/C » 

0.149 

Units t _ psi 

srr- s° 


Steady 

*V« 

harm 

RESULT AMT 

Sint COtFF 

C09 COEFF 

I, 

0,409 

•0,009 

•9,001 


2, 

0,014 

•0,006 

•0,011 


s! 

0,418 

0*016 

0.009 


«, 

0,010 

0,007 

0,008 


5, 

0,005 

0,005 

0.000 


0, 

0,005 

0,004 

0.004 


7, 

0,013 

0,000 

0,015 


6, 

0,017 

0,001 

•0.017 


9. 

0,006 

0,008 

•0,001 

•0,006 

HARM 

ME80LTAfiiT 

8I«t COfcFF 

COO COEFF 


1, 

0,096 

•0,054 

0.079 


2, 

0,036 

0,034 

•0,012 


3, 

0,015 

0,014 

•0,006 


4, 

0,048 

0,028 

0,059 


5, 

0,009 

0,005 

0.007 


9, 

0,004 

0,005 

•0,002 


7, 

0,010 

0,007 

0,007 


8, 

0,012 

".-Oil 

9,005 


R. 

0,003 

0,002 

-0,002 

•0,025 

HARM 

RESULT AMT 

SJMt COEFF 

C06 COE'-'F 


1* 

0,055 

0,055 

0,004 


2, 

0,023 

•0,022 

•0,007 


3. 

0,045 

•0,041 

•0,014 


«. 

0,021 

0,020 

0.009 


5, 

0,OJ7 

0,012 

0,012 


6, 

0,0.4 

•0,009 

0.011 


7, 

0,010 

0,001 

0,010 


8, 

0,009 

•0,009 

•0,002 


R. 

0,004 

0,000 

0,004 

•0,010 

HARM 

RE8ULTANT 

SINE COCFF 

COS COEFF 


1, 

0,u36 

•0,036 

•0,006 


2. 

0,013 

•0,011 

0,006 



0,009 

•0,007 

0,006 


•*. 

0,005 

0,004 

0,003 


5, 

0,014 

•0,004 

•0.012 


6, 

0,017 

•0,015 

0,007 


7, 

0,012 

•0,012 

•0,001 


8, 

'*,003 

0,003 

•0,001 


9. 

0.007 

•0,006 

•0,005 


REPRODUCIBILITY OP THE 
ORIGINAL PAGE IS pnnv 


PMASt 

187,100 

234,500 

2 d, re o 

47,920 

0,597 

06,650 

69,290 

275,000 

550,400 


PHASfc 

120.400 

440.100 

439.100 
55.760 

53,400 

520,900 

44,290 

25,950 

310.400 


PMA$t 

4,636 

196.900 

204.900 

24.290 
44,02° 

129,500 

96,910 

194,200 

64,980 




» L 

V .. i •* 

*00 

154,900 

195.500 

349.500 
209, 700 
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PpQg) 

24.2 


48.0 


56.2 


71.8 



TAB! S 

H. ACCELERATION IARS8 



Transducer P08 

Average Orifice 
Location, x/C ■ 

0.200 

Acceleration Tqraa 
Unite*, osi 

rr~5° 


Steady 

o«oo% 

HARM 

RESULTANT 

81 HE COEFF 

COS COEFF 

phasf 


t« 

0,008 

*0,0116 

0,001 

171,200 


2. 

0,022 

•0,016 

•0,015 

226,300 


it 

0,026 

0,022 

0,013 

31,940 


Of 

0,011 

0,011 

•0,002 

349,500 


5% 

0,023 

0,023 

0,003 

8,500 


6, 

C,0I9 

0,009 

0,017 

61,110 


ft 

0,02; 

0,021 

0,005 

14,070 


o. 

0,020 

0,002 

•6,024 

274,900 


9, 

0,006 

.0,002 

-0,007 

255,300 

0.035 

harm 

RESULTANT 

Si*t COEFF 

tO® COEFF 

PHASE 


1 • 

C,097 

•0,096 

0,006 

116,400 


2* 

0,052 

0,0«9 

•0,016 

341,700 


3. 

0,01! 

0,011 

0,003 

13,650 


«• 

0,056 

0,031 

0,046 

66,000 


5, 

0,026 

0 , 0 2 3 

•0,014 

329,000 


6, 

0,010 

0,016 

-0,000 

358,000 


V* 

0,022 

0,014 

-0,017 

309,300 


5| 

0,022 

0,020 

•0,0«9 

335,700 


9. 

0,012 

•0,007 

•0,Cl0 

254,500 

0*003 

HARM 

resultant 

SINE COEFF 

COS COEFF 

PHASE 


I* 

0,065 

0,061 

0,023 

20,630 


2. 

0,030 

-0,013 

-0,031 

247,300 


3« 

0,031 

•0,029 

•0,009 

196,900 


«• 

0,017 

0,010 

0.C14 

52,870 


S 

0,007 

-0,004 

0,00 

129, ICO 


o* 

0,018 

'0,011 

0,014 

120,900 


7. 

0,012 

0,003 

0,012 

76,660 


»• 

0,009 

0,006 

-0,007 

307,900 


9. 

0,009 

0,007 

•i»,005 

326,500 

0.C2I 

HARM 

RtSUL ? AntT 

SINE CUfcF ► 

COS COEFF 

PHASE 


1 1 

0,010 

0,012 

-0,007 

529,300 


it 

0,005 

•0,002 

•0,006 

246,500 


it 

0,010 

•0,008 

-0.007 

220,900 


«. 

0,012 

•0,002 

-0 ,Cl2 

259,100 


5. 

0,01® 

•0,001 

•0,01® 

264,900 


6. 

0,009 

0,006 

0,00« 

24.45C 


U 

0,013 

0,009 

O,O10 

49,«50 


0. 

0,009 

•0,007 

•0.00® 

223 , 500 


9. 

0.023 

•0,023 

•0,00® 

194,490 
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TABLE I. ACCELERATION TARES 


F p< Hz > 

24.2 


48.0 


56.2 


71.8 


/ 


Transducer P09 


Average Orifice 


Location, 

X/C = 

0.250 

Steady 



•0,013 

HARM 

RESULTANT 


1, 

0,003 


2, 

0,006 


3. 

0.013 


«, 

0,002 


5, 

0,009 


6, 

0,002 


7, 

0,005 


6. 

0,026 


9, 

0,005 

•0,012 

HARM 

RESULTANT 


1, 

0,011 


2. 

0,004 


3. 

0,013 


«• 

0,134 


5, 

0,014 


6, 

0,015 


7. 

0,022 


a. 

0,016 


9, 

0,007 

•0,006 

HARM 

RESULTANT 


u 

0,062 


2* 

0,015 


3, 

0,031 


o. 

0,021 


5, 

0,012 


6, 

0,007 


7. 

0,006 


a. 

0,021 


9, 

0,004 

•0,010 

HARM 

resultant 


t • 

0,056 


2. 

6,010 


3, 

0,006 


4, 

0,015 


5, 

0,006 


0. 

0,015 


7, 

0,014 


6, 

0,016 


9. 

0,005 


Acceleration Tares 
Units psi 

5Sr=~5° 


SINE com 

cos com 

Phase 

-0,000 

0.003 

91,900 

0,002 

•0,006 

266,000 

•0,007 

0,011 

123,600 

0,001 

0,002 

74,260 

•0,007 

0,006 

140,100 

0.001 

-9,002 

302,400 

0,004 

0,001 

14,770 

•0,025 

0,007 

163,600 

•0,005 

0,000 

177,700 

S16t COEFT 

cos com 

PHASE 

0,009 

•0,006 

325,200 

0,004 

•0,001 

539,800 

0,005 

-0,012 

294,400 

•0,054 

0,125 

113,700 

•0,003 

0,014 

104,300 

-0,014 

0,004 

162.900 

0,002 

0,022 

64,810 

•0,016 

•0,005 

195,200 

0,004 

0,006 

57,100 

sint tom 

cus com 

PHASE 

0,056 

•0,021 

340,200 

•0,006 

•0,012 

235,200 

0,007 

-0,030 

263,900 

-0,002 

0.C21 

95,290 

0,006 

0,010 

61,990 

•0,007 

0.003 

159,100 

0,001 

-0.006 

283,100 

0,011 

0,016 

58,920 

-0,004 

•0,001 

196,700 

Sint cum 

cos tom 

phase 

0,027 

-0,027 

315,700 

0,005 

-0,008 

301,400 

0,002 

0,006 

71,420 

•0,006 

-0,012 

243,700 

•0,006 

•0,003 

205,100 

0,015 

0,004 

13.400 

0,013 

-0,005 

439,600 

0,003 

-0,015 

281,800 

-o;ooi 

-0,003 

2S5, 100 


RilPftOlHJCLBli.iTV 01 iliu 

ORIGINAL PAGE IS POUR 


V H *> 

24.2 


48.0 


56.2 


71.8 


TABLE J. ACCELERATION TARES 


Transducer P10 Acceleration Tares 


Average Orifice 
Location, X/C « 

0.30 

Units: _ pel 
So"=-5° 



Steady 

0,009 

HARM 

RtSULTAMf 

SINE COEFF 

COS COEFF 

PHASE 


I. 

0,003 

0,002 

0,002 

54,370 


2* 

0,002 

0,005" 

0,002 

43,490 


3, 

0,004 

•0,002 

0,003 

117,500 


a. 

0,005 

0,002 

0,005 

71,070 


5, 

0,001 

0.000 

0,001 

74,910 


6 , 

0,003 

0,003 

0.000 

6,036 


7, 

0,002 

0,002 

•0,001 

543,500 


8, 

0,021 

•0,020 

0,007 

161,800 


9, 

0,007 

•0,006 

-0,005 

217,900 

0,003 

HARM 

RESULT AWt 

SINE C0EFF 

COS CUEFF 

Phase 


1, 

0,007 

0.003 

-0,007 

290,900 


2, 

0,009 

•0,005 

•0,008 

236,500 


3, 

0,020 

0,014 

•0,015 

515,500 


4, 

0,112 

•0,037 

0,106 

109.2V0 


5, 

0,009 

•0,006 

0,007 

131,200 


6 , 

0,015 

•0,015 

•0,005 

197,600 


7, 

0,017 

0,004 

0,017 

77,210 


8, 

0,013 

•0,008 

0,011 

126,700 


9. 

0,005 

•0,002 

0,005 

117,000 

0,004 

HARM 

resultant 

SINE COEFF 

COS COEFF 

PHASE 


1. 

0,058 

0,054 

•0.021 

538,700 


2, 

0,008 

•0,005 

•0,006 

233,800 


3, 

0,025 

0,002 

•0,025 

275,100 



0,018 

0.001 

0,018 

86,490 


5. 

0,003 

•0,001 

0,002 

104,500 


6 f 

0,008 

0,005 

0,007 

66,440 


7. 

0,001 

0,000 

0,001 

65,700 


8, 

0,014 

0,006 

0,015 

67,410 


9, 

0,008 

•0,008 

•0*002 

193.8,00 

0,002 

HARM 

RESULTANT 

SINE COEFF 

COS .COEFF 

PHASE 


t. 

O', 022 

0,009 

•0,020 

294,100 


2. 

0,007 

•0,006 

•0,004 

217,900 


3, 

0,011 

0,010 

0,003 

16,150 


4. 

0,012 

•0,010 

•0,005 

204,500 


5, 

0,007 

•0,005 

0,005 

133,900 


6 9 

0,005 

0,003 

•0,004 

311,400 


7, 

0,007 

0,007 

-0,001 

355.800 


8, 

0,009 

0,P07 

•0,007 

314,100 


9. 

0,003 

0,002 

0,002 

39,810 
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TABLE K. ACCELERATION TARES 


Transducer Pll 


Acceleration Tares 


Average Orifice Units: psi 

Location, X/C - 0.399 Ao = 5° 


F D (Hz) Steady 
24.2 -0,021 


48.0 -0,032 


HARM 

RtSULTAM 

SINE C0EFF 

COS COEFF 

i. 

0,014 

•0.012 

0,00 7 

2. 

0,008 

0,006 

-0,001 

3. 

0,006 

-0.001 

0,0oe 

«. 

0,008 

•0.003 

0,008 

5, 

0.008 

•0,005 

-0,006 

6. 

0,002 

•0,002 

0,000 

7. 

0,006 

0,008 

-0,003 

6. 

0,034 

-0,035 

0,004 

9. 

0,011 

•0,005 

-0,010 

HARM 

RESULT A«» T 

SINE L0EFF 

COS COEFF 

1. 

0,042 

-0,041 

-0,007 

2, 

0,0J1 

0,003 

0,011 

3, 

0,020 

•0,001 

-0,019 

4, 

0,157 

.-0,097 

0,123 

5, 

0.015 

-0,011 

0,011 

6, 

0,013 

-0,012 

-0,005 

7, 

0,034 

•0,004 

0,034 

8. 

0,017 

-0,007 

0,015 

9. 

0,006 

-0,005 

0,004 


56.2 -0,021 


71.8 -0,020 


HARM 

RtSULTAniT 

SHE COtFF 

LOS L0EFF 

1. 

0,054 

0,019 

-0,026 

2. 

0,004 

0,004 

0.001 

3, 

0,029 

0,000 

-0,029 

4, 

0,019 

•0,008 

0.017 

5, 

0,012 

-0,003 

0,011 

8, 

0.019 

-0,012 

O.Ol 1 

7, 

0,007 

-0,005 

-0,006 

8. 

0,032 

-0,002 

0,032 

9, 

0,005 

0,001 

-C .005 

HARM 

RtSULTANT 

Slut LUEFF 

COS COtFF 

1. 

0,060 

•0,067 

-0,043 

2. 

11,028 

0,025 

-0,011 

3, 

0,026 

0,019 

0,018 

«. 

0,016 

-0,017 

-0 . 00b 


0,024 

0,007 

0,023 

4, 

0,022 

0.011 

0,019 

7, 

0,015 

0,015 

0.005 

8, 

0,001 

-0,001 

-o.ooi 

9, 

0,006 

-0<00b 

-0,001 


REPRODUCIBILITY OP THE 

T '\M, PAGE IS POOR 


PHASE 
1 bO, 500 
5b2,b00 
95,260 
115,000 
23a, «00 

174.200 
339,100 

175.200 
243,500 


Pn*Sfc 

189.400 
75,020 

266,200 

128,200 

132,900 

202.400 
96,200 

114,200 

143,500 


PHASE, 

504,100 

12,150 

270,700 

115,600 

104.400 
28,700 

*28,800 

94,270 

276.400 


PHASt 

212,600 

536,200 

42,970 

196.600 
72,010 
60,560 
15,200 

21 7,000 

192.600 
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TABLE L. ACCELERATION TARES 


Transducer P12 

Average Orifice 
Location, X/C « 0.501 


Acceleration Tares 

Units psi 
AcT=~ 5° 


F d (Hz) Steady 
24.2 *0,010 


48.0 *0,010 


56.2 -0,008 


71.8 -0,009 


HARM 

RESULTANT 

SINE CGEFE 

COS COEFE 

PHASE 

1. 

0,002 

•0-, 000 

0,002 

100,500 

2. 

0,005 

0,005 

0.002 

27,050 

3, 

0,005 

•0,005 

0,002 

158,800 

o. 

0,008 

-0,000 

0,008 

90,490 


0,002 

0,001 

0,001 

40.550 

0# 

0,005 

0.0U5 

0,000 

4,264 

7, 

0,001 

0,000 

-0,001 

281,600 

a. 

0,020 

-0,020 

0,003 

171,400 

9, 

0,009 

-0,007 

-0,005 

216.100 

HARM 

RESULTANT 

j>l»vt LUfcEE 

COS COtFF 

PHASE 

1. 

0,017 

0,017 

0,005 

16,560 

2. 

0,007 

-0,004 

-0,005 

253,500 

5. 

0,020 

0,020 

0,003 

7,561 

4. 

0,127 

•0,074 

0.105 

125, 7w0 

5, 

0,010 

•0,010 

-0,002 

191,500 

6. 

0,012 

-0,012 

-0,000 

161 ,200 

7, 

0,021 

•0, 00 7 

0,020 

109,900 

a. 

0,007 

-0,005 

0,004 

141,000 


0,015 

-0,010 

0,009 

137,900 


HARM 

RESULT ANT 

SlNt LOtfF 

COS LOEFF 

PHttSt 

1. 

0,084 

0,084 

0,002 

1 ,264 

2. 

0,016 

-0,007 

-0,017 

246,200 

3. 

0,038 

0,052 

•0,022 

525.500 

4, 

0,025 

-U , 0 16 

0,019 

131,000 

5. 

0,006 

-0,004 

0.004 

129,400 

8. 

0,012 

-0,011 

0,0o4 

160,100 

7, 

0,002 

-0,001 

-0,001 

224,500 

8, 

0.014 

-0,000 

0,014 

90.100 

9. 

0.002 

-0,001 

-0,002 

235,500 

HARM 

RtSuL T Ah T 

SlNt LlitEE 

CUS LOEEE 

H M A St 

1. 

0,054 

0,052 

-0,014 

545,000 

2. 

0,023 

-0,019 

-0,014 

216,100 

5. 

0,008 

0,003 

-0,006 

268,100 


0,004 

0,004 

-0,002 

336,20t' 


0,012 

-0,009 

0,0u9 

133,6o( 

6. 

0,007 

o , oo 5 

0,005 

41,5/0 

7. 

0,012 

0,012 

-0,001 

553, -Go 

». 

0 . 0 1 0 

0,010 

-0,002 

549,000 

9. 

0,008 

0,006 

0 . 0 0 1) 

1.685 
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F d (Hz) 

24.2 


48.0 


56.2 


71.8 


TABL. M. ACCELERATION TARES 


Transducer PI 3 

Average Orifice 
Location, X/C = 0.600 


Steady 



-0,027 

HAMM 

KtSULl AN T 


1* 

0,006 


i. 

0.011 


3. 

0,006 


4. 

0,021 


5. 

0,007 


«>. 

0,006 


7. 

0,004 


8. 

0,015 


9. 

0,006 


-0,043 

HARM 

WtSUUTANT 


i. 

0,019 


i, 

0,013 


3, 

0,031 


«. 

0,145 


s 

0,017 


6. 

0,020 


7. 

0,019 


8. 

0,010 


9. 

0.013 

-0,023 

HA WM 

KfcSuLT ANT 


1. 

0,063 


2. 

0,015 


3, 

0,041 


«. 

0,036 



0,030 


6. 

0,015 


7, 

0,016 


0. 

0,029 


9, 

0,011 

•0,017 

HA KM 

KtSUU AiMl 


1. 

0,062 


2. 

0 , 006 


3, 

0,014 


4, 

0,010 


5. 

0,013 


h. 

0,017 


r. 

0,(>17 


8. 

O.oli 


9, 

O , 0 1 0 


REPH-r . / 

1' ,r. 


ORIGINAL 

* ( * 

i'/i- 


Acceleration Tares 

Units psi 
Aa = 5 


SlNfc COtFF 

C06 COtFF 

PHASfc 

0,005 

•0,003 

327,700 

0,009 

0,006 

35,410 

-0,006 

0,006 

134,300 

0,002 

0,021 

65,310 

•0,007 

0,0ul 

166,600 

0,003 

0,01)5 

54,360 

0,002 

0,004 

65,530 

-0,015 

0,00.3 

167,900 

•0,006 

•0,003 

2 1>C ,600 


Sl*t COtFF 

C0J» COtFF 

HbASfc 

0,014 

-0,013 

317,200 

•0,002 

-0,012 

259,200 

0,020 

•0,024 

310, 700 

-0,061 

0,120 

124,100 

-0,014 

0,010 

144,900 

•0,011 

0,017 

122.100 

0,001 

0,019 

67,420 

0,009 

0.003 

15,860 

0.002 

0.013 

82.000 


61Nfc CUt F F 

L08 COtFF 

HuASt 

0,083 

-0,001 

359,000 

-0,015 

0,002 

171,300 

0,017 

-0,037 

294,100 

•0,013 

0,033 

lt<>,700 

0,007 

0,029 

77,450 

•0,006 

0,014 

112,400 

•0 , 002 

•0,016 

263,206 

•0,001 

0,029 

91,750 

0,002 

•0,011 

2 76,600 


bint COtFF 

C05 COtFF 

HHASfc 

0,050 

-0,037 

323.206 

0.006 

0.000 

0,290 

0 , 0 0 4 

-0,013 

266,400 

-0,010 

O.Oul 

173.400 

0,003 

O.ili 

74,964 

0 , 0u 7 

0 , i) 1 6 

6b, 630 

0.015 

1) , 0 0 / 

24, 740 

0 , 0 1 2 

-0,004 

346 ,400 

-II , <1 1 0 

o.oci 

1 76,60 1 
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TABLE N. ACCELERATION TARES 


Transducer P14 


Acceleration Tares 


Average Orifice Units: psi' 

Location, X/C = 0.701 Aa = 5° 


F d (Hz) Steady 
24.2 -l, 001 

HARM 

RESULTANT 

SINE CUEFF 

COS COEFF 

PHASE 


1. 

0,007 

a ,oob 

- 0,002 

343, 700 


2. 

0,011 

0,010 

-0,003 

502,600 


L 

0,011 

• 0,010 

O.OOU 

156,100 


9, 

0,002 

• 0,002 

0,001 

159,300 


5, 

0,009 

•0,00o 

-0.007 

232,800 


6. 

0,002 

• 0.002 

- 0,001 

191,700 


7 . 

0,008 

• 0 , 00 b 

0,000 

144,000 


8, 

0,023 

- 0,023 

0,005 

lbb.600 


9. 

0.010 

• 0,006 

-0,006 

219, 300 


48.0 

-0,010 

HARM 

RESULTANT 

am cutFF 

COS COtFF 

PHASE 



1. 

0,017 

0,016 

-0,006 

336,100 



2, 

0,004 

-0,003 

-0,002 

206,800 



3. 

0,020 

0,017 

-0,011 

326,200 



«t 

0,126 

-0,071 

0,104 

124,300 



b. 

0,009 

•0,005 

0,007 

126.600 



6. 

0,007 

-0,005 

0.004 

142,800 



7. 

0,023 

-0,001 

0,025 

92, 790 



8, 

0,010 

0,004 

0,009 

67,950 



9. 

0,005 

-0,003 

0.004 

122,900 

56.2 

-0 ,009 

HARM 

RESULTANT 

Slwt CUtFE 

CUS CUfeFF 

PhaSI 



1. 

0,063 

0,082 

-0,016 

348,700 



2* 

0,011 

0,001 

-0,011 

273,600 



3, 

0,024 

0,014 

•0,019 

306,000 



9, 

0,024 

-0,006 

0.023 

104,200 



5. 

0,010 

0,005 

-0,009 

297,000 



6, 

0,012 

•0.O07 

0,010 

127,610 



7, 

0,012 

-0,006 

•0,010 

230,900 



8* 

0,019 

0,002 

0,019 

65,230 



9. 

0,011 

-0 , 002 

-o.ull 

2 6 0 , 6 0 0 


71.8 -0,001 

HARM 

RESULTANT 

SINE COfcFE 

CUS LOtFP 

PHASE 


1. 

0,036 

0,029 

•0,022 

322,500 


2, 

0,014 

-0,013 

-0.00b 

206,000 


3. 

0,010 

0,006 

0,007 

41,450 


«. 

0,016 

•0,012 

0,011 

136,600 


5, 

0,006 

-0,005 

0,002 

155,300 


6, 

0,008 

-o.ooi 

0,008 

9h , 1 6u 


7. 

U,0U2 

0,002 

O.Oul 

2 4 , 9 A 0 


». 

0,003 

0,002 

-0.002 

314,300 


9, 

0,004 

-0,002 

-0 ,004 

238,000 
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TABLE O. ACCELERATION TARES 


Transducer P15 


Acceleration Tares 


Average Orifice 


Units : 

psi 

Location, 

X/C = 

0.800 

Act = 5° 

F d <Hz) Steady 





24.2 *0,013 

HARM 

RESULTANT 

31*fc CufcFF 

COS COt f F 


*• 

0,004 

0,003 

0,002 


2. 

0,004 

0.004 

•0,001 


3 . 

0,005 

•0,003 

0,005 


«. 

0,000 

-0,001 

0.006 


5, 

0,001 

-0,001 

•0,000 


6, 

U , 004 

0,003 

•0,002 


7 , 

0,004 

-0,002 

*0,004 


8. 

0,023 

•0,022 

0,004 


9. 

0,003 

•0,003 

o.ooo 

48.0 *0,020 

HARM 

HfcSULUuT 

SXNt COtFF 

COS CUtFF 


1. 

0,015 

0,014 

0,005 


2. 

0,010 

•0,004 

-0 . 0o9 > 


3, 

0,021 

0,019 

-0,010 


«. 

0,132 

-0,074 

0,109 



0,017 

•0,017 

•0,004 


6. 

0,017 

-0,010 

0,014 


7 . 

0,026 

0,000 

0,026 


0. 

0,020 

0*016 

0,006 


0. 

0,007 

0,004 

0,005 

56.2 *0,006 

HARM 

Mt80tT46T 

SlNt ICJtFF 

CUS CCrFt 


1. 

0,095 

0,093 

•0,016 


2, 

0,010 

•0,003 

•0 , 0 1 0 


3 , 

0,053 

0,034 

•0,040 


«. 

0,014 

•0,006 

0,012 


5. 

0,003 

0,003 

0,001 


B. 

0,013 

-0 , 00 7 

0.011 


7, 

0,013 

0,011 

-0,006 


0 . 

0,025 

•0,001 

0,025 


9, 

0.012 

•0,003 

•0.012 

71.8 -0,006 

HARM 

Ki SUL TANf 

SlNt cut*-* 

COS CL'fcFF 


It 

0,045 

0,045 

•0,004 


2, 

0,014 

-0,014 

•0,001 


3 . 

0,015 

0,015 

0,002 


<*1- 

0,006 

0,0u3 

0 , 005 


5, 

0,000 

0.003 

0.009 


6. 

0,026 

0,016 

0.019 


7. 

0,002 

0.002 

0.001 


«. 

0,004 

0.001 

•0.003 


0. 

0,020 

-0,014 

0.015 


REPRODUCIBILITY OF THE 
ORIGINAL PAGE IS POOR 


FhASt 

27,100 
336 ,600 
120,/00 
96,9 90 
165, bOO 
32 S, BOu 
e36.40C 
169. JOO 
1 1 « . <i 0 0 


10,700 

246,400 

332.100 

124.100 
102,600 
125, BOO 

60,040 

22,470 

55,060 


FH«5fc 

350,100 

250.000 
310, 60f' 

121.000 

12,000 

123.300 

332,200 

02,210 

254,5Co 


KHASt 

354,900 

165.000 

6,220 

57,400 

71,260 

47,650 

20.250 

203. 000 
134,200 
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F d (Hz) 

24.2 


48.0 


56.2 


71.8 


TABLE P. ACCELERATION TARES 


Transducer P16 


Average Orifice 


Location, 

X/C - 

0.900 

Steady 

•0,006 

HARM 

RESULTANT 


t. 

0,001 


2. 

0(006 


3. 

0,009 


0. 

0,013 


5. 

0,002 


0. 

0,001 


7. 

o.ooa 


«, 

0,025 


9. 

0,002 

•0 ( 021 

HARM 

RESULTANT 


1. 

0,009 


2( 

0,013 


3. 

0,016 


4. 

0,147 


5. 

0,01b 


6# 

0,012 


7. 

0,033 


e. 

0,017 


9, 

0,021 

•0,014 

HARM 

resultant 


1* 

0,092 


2* 

0,014 


3. 

0,032 


«• 

0,037 


5. 

0,020 


6, 

0,014 


7. 

0,012 


®. 

0,010 


9. 

0,013 

•0(022 

HARM 

RESULTANT 


1. 

0,040 


2. 

0,017 


3. 

0,011 


«• 

0,009 


b. 

0,023 


9. 

0,009 


7, 

0,007 


8. 

0,009 


9. 

U,004 


Acceleration Tares 

Units psi 
Act = 5° 


MN£ COEEE 

COS LUEFF 

mhaSE 

•0,001 

0,001 

120,200 

0,007 

•0.004 

329, 700 

•0,009 

•0,003 

199,400 

-0,004 

0.012 

110,300 

0,002 

-0,001 

336,400 

0,001 

•0,000 

336,900 

0,001 

0,003 

76,410 

•0,025 

•0,003 

166,300 

0,000 

-0,002 

273,500 

SINE COEFP 

COS COEFF 

PHASE 

0,006 

0,005 

31,290 

• 0,013 

0,001 

176,500 

0,012 

-0,010 

320,500 

-0,076 

0.126 

121,000 

*0,009 

0,014 

122,100 

•0,007 

0,010 

123,600 

•0,006 

0,032 

104,300 

0,017 

•0,003 

349,200 

-0,002 

0,021 

95.420 


SINE COEFF 

CUS COEFF 

PHASE 

0,092 

© 

• 

o 

• 

357,000 

•0,011 

-0,009 

220,300 

0,014 

-0,029 

296,300 

-0,010 

0,036 

106,200 

-0,018 

0.006 

155,400 

0,009 

0,011 

50,220 

-0,010 

-0,006 

213,000 

-o.oco 

0,010 

92,000 

-0,013 

0,001 

177,200 

SINE CUEFF 

CUS COEFF 

Phase 

0,029 

-0,027 

314,500 

-0,01« 

-0,009 

212,t»00 

0,006 

-0,010 

301 ,300 

0,009 

0.002 

l 3,03o 

-0.007 

0.022 

1 0H.50C 

0,002 

0,0 <'9 

7 1. . 1 2 0 

0,007 

-0.002 

3«6,4U0 

0,000 

0.00 3 

19,001.' 

0,002 

(i.OOi 

5«, 33c 
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TABLE Q. ACCELERATION TARES 


Transducer P17 

Average Orifice 
Location, X/C ■ 0.969 


F d (Bz) Steady 



24.2 •O»029 

HARM 

RE SUL 7 AN1 


1. 

0,003 


2. 

0,007 


3, 

0,003 


«. 

0,007 


5, 

0,008 


0* 

0,004 


7. 

0,004 


8. 

0,020 


9, 

0,014 

48.0 «0 t 057 

HARM 

RESULTANT 


1. 

0,011 


2. 

0,008 


3, 

0,005 


«. 

0,134 


5, 

0,020 


9, 

0,018 


7, 

0,024 


8, 

0,012 


9, 

0,014 

56.2 <*0,045 

harm 

RESULTANT 


1. 

0,068 


2. 

0,007 


3, 

0,02/ 


«. 

0,017 


5. 

0,008 


6, 

0,010 


7, 

0,005 


». 

0,021 


9. 

0,014 

71.8 *0,024 

HARM 

RESULT An ? 


1. 

0,036 


2, 

*0,011 


3, 

0,019 


a. 

0,019 


8, 

0,002 


a. 

0,036 


7, 

0,011 


8. 

0,015 


9, 

0,020 


Acceleration Tares 
Units psi 

S5“=“5° 


SINE LOEEE 

CUS Cl'EEE 

PHASE 

0,003 

-0,001 

333,200 

0,007 

0,900 

1,962 

•0,001 

0,003 

120,000 

0,00b 

0,002 

15,860 

0,002 

•0,008 

284,300 

-0,002 

•0,003 

231, HvO 

0,004 

-0,000 

356,300 

•0,019 

-0,008 

203,200 

-0,012 

-0,007 

212,400 

SINE C0EEE 

cos cntEE 

Phase 

0,010 

-0,0«5 

332,000 

•0,004 

0,007 

120,700 

0,004 

-0,003 

322,900 

-0,083 

0,106 

128,200 

•0,02<) 

0.004 

Ib9,b00 

-0,013 

-0.013 

22a, 600 

0,001 

0,024 

86,870 

•0,001 

0.012 

47,090 

-0,002 

0.014 

49,720 

SInE CUtEf 

COb COtEF 

phase 

0 , 0o4 

-0,9 lb 

34b, 300 

•0,005 

-0,005 

225.900 

0,014 

-0,024 

299, bOO 

-0,005 

0,01b 

lo7, 300 

0,001 

0,008 

^•,530 

-0,006 

>», ft Ob 

|U(t,20« 

«,V05 

-0 . OuO 

356,300 

•0,013 

i> . 9 1 b 

128,000 

-0,010 

-0 , </09 

223,700 


SINE LhEEE 

LOo dt.EE 

E-ASt 

0.015 

-9,0 J2 

245,700 

-0,097 

-9,n<>4 

232 , bo 9 

0,004 

0,914 

7 7 , ObO 

-0.005 

-9.919 

255,600 

-0,000 

-0.0)2 

265,600 

0,037 

•'.01 0 

15.300 

-0,008 

-9,0.1/ 

2 1 4, 

0,002 

, 0 | <4 

2/7.1O0 

-0 . 0»5 

9.0 14 

104,401) 
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REPRODUCIBILITY OP THE 
ORIGINAL PAGE IS POOR 
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16 Abstract 

A two-dimensional wind tunnel test was conducted to obtain the quasi- 
steady and unsteady characteristics of the NLR 7223-62, an advanced 
airfoil designed for helicopter rotor applications. 

Differential pressures were measured at 17 locations along the chord 
of the airfoil model. The airfoil motion were sinusoidal forced 
pitch oscillations about the quarter chord at amplitudes varying 
from 2.5° to 10.0° and at frequencies from 23 Hz to 90 Hz. The 
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steady conditions a limited number of drag measurements was made 
with a wake -traversing probe. The results of the test are outlined 
and discussed in Volume I. A systematic tabulation of test results 
is presented in Volume II. 
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